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Introduction
============

Xanthogranulomatous osteomyelitis (XO) is a rare form of chronic osteomyelitis characterized by the collection of foamy macrophages along with mononuclear cells in the tissue \[[@REF1]\]. There have been case reports of xanthogranulomatous inflammation in organs such as gall bladder, kidney, pancreas, fallopian tube, ovary, epididymis, testis, and prostate and salivary glands \[[@REF2]\]. But its occurrence in the brain, lungs, and bones is very rare \[[@REF3]\]. The radiologic picture almost always has no role in diagnosis as it may show lytic or even blastic lesions with rare periosteal reaction, which mimics a tumor. The challenges faced in diagnosing this condition are to such an extent that all the reported cases were diagnosed only after the biopsy. To our knowledge, this is the first case of XO to be reported presenting as gross hip joint destruction as in tuberculosis of hip joint.

Case presentation
=================

A 50-year-old woman presented with complaints of pain in the left hip and difficulty in walking for a duration of 28 months. She had intermittent episodes of fever for the last seven months, but no weight loss and other systemic signs. On examining the patient, there was anterior hip joint tenderness with no local signs of any infective or inflammatory pathology. The patient presented with restriction of left hip movements. The patient had received anti-tuberculosis (TB) chemotherapy with isoniazid, rifampicin, pyrazinamide, and ethambutol for around five months in the past (stopped a month before presenting to us). The patient was not ambulatory and was dependent for day-to-day activities.

On plain radiographs of the pelvis with bilateral hips, gross destruction of left femoral head and acetabulum with femoral head subluxation was observed (Figure [1](#FIG1){ref-type="fig"}).

![Plain anteroposterior radiographs of pelvis with both hips with the gross destruction of the femoral head with head subluxation (black arrow)](cureus-0011-00000005921-i01){#FIG1}

The inflammatory markers were raised with an erythrocyte sedimentation rate (ESR) of 52 mm/hour (normal, 0-20 mm/h) and C-reactive protein (CRP) level of 27.3 mg/L (normal, 0-3 mg/L), and the leukocyte count was 13,280/mm^3^ (normal, 4400-11,300/mm^3^), with a predominance of lymphocytes. Considering the nature of the lesion radiologically and clinically, a list of differential diagnoses including tubercular osteomyelitis of the left hip, bacterial septic arthritis, and osteoarthritis secondary to avascular necrosis was considered. Hematologic investigations and magnetic resonance imaging (MRI) of the bilateral hips were performed to rule out the differential diagnoses. MRI evidenced synovial thickening of the left hip with superolateral subluxation, extensive erosions along the femoral and acetabular margins, and a focal osseous lesion measuring 11 x 8 mm in the left ilium (Figure [2](#FIG2){ref-type="fig"}).

![Sagittal T1-weighted MRI image of left hip showing destruction of the left femoral head with superolateral hip dislocation (white arrow) and hypointense focal lesion of the left ilium (black arrow)\
MRI, magnetic resonance imaging](cureus-0011-00000005921-i02){#FIG2}

Marrow edema extended to the intertrochanteric region. T2-weighted images revealed the fluid level in the anterolateral aspect of the left hip and edema surrounding the hip joint (Figure [3](#FIG3){ref-type="fig"}).

![Sagittal T2-weighted MRI showing fluid collection around left hip (white arrow head) with a hyperintense focal osseous lesion in the left ilium (white arrow)\
MRI, magnetic resonance imaging](cureus-0011-00000005921-i03){#FIG3}

The MRI diagnosed it as infective pathology, suggestive of tuberculosis and a benign lesion of the ilium.

The patient was taken up for surgery under spinal anesthesia. The standard posterior approach to the hip was used and surgical debridement was done. During surgery, gross destruction of the acetabulum and femoral head with blood and purulent-appearing material were noted. Girdlestone hip arthroplasty was performed (Figure [4](#FIG4){ref-type="fig"}), and curettage of lesion of the left ilium was done and tissues were sent for histopathology and culture.

![Plain anteroposterior radiographs of pelvis with left femoral head and neck resection and proximal migration of shaft (black arrow)](cureus-0011-00000005921-i04){#FIG4}

The postoperative period was uneventful. The resected specimen showed a deformed femoral head with severe cartilage destruction (Figure [5](#FIG5){ref-type="fig"}).

![Histopathology sample of resected femoral head](cureus-0011-00000005921-i05){#FIG5}

Hematoxylin and eosin-stained permanent sections from both sites showed diffuse inflammatory infiltration containing neutrophils and exuberant lymph-plasma cells admixed with foamy macrophages with dead bone and suggestive of XO (Figures [6](#FIG6){ref-type="fig"}-[7](#FIG7){ref-type="fig"}).

![Composite photomicrograph image showing bony spicule with foamy macrophage (hematoxylin and eosin stain, 100x magnification)\
Black arrow: foamy histiocyte; white arrow: dead bony spicule; black arrowhead: acute inflammatory infiltrate](cureus-0011-00000005921-i06){#FIG6}

 

![Composite photomicrograph image showing foamy macrophages histiocytes, and plasma cells (hematoxylin and eosin stain, 100x magnification)\
Yellow arrow: foamy macrophages](cureus-0011-00000005921-i07){#FIG7}

There was no evidence of malignancy or granuloma. Ziehl-Neelsen stain for tissues of acid-fast Bacilli was negative. Microbiological culture revealed the growth of *Staphylococcus aureus* after 48 hours of aerobic incubation. The patient was started on intravenous (IV) cefuroxime 1.5 g and oral linezolid 600 mg for two weeks. All the antibiotics were started as per minimum inhibitory concentration (MIC) values. During hospitalization, the patient's general condition improved. The inflammatory markers reduced gradually (CRP level of 6.2 mg/L and ESR of 26 mm/hour) over two weeks. The patient was discharged on oral clindamycin for two weeks. Regular follow-up was done in outpatient with clinical, hematological, and radiological parameters. The ESR was 12 mm/hour and the leukocyte count was 8,120/mm^3^ at follow-up of six months. At 22-month follow-up, the patient had leg length discrepancy of 3.5 cm and displayed a positive Trendelenburg sign and was able to ambulate with aid.

Discussion
==========

To our knowledge, only a few cases of XO in bone have been reported in the literature. Among these, the earliest two cases were reported by Cozzutto et al., which were in the first rib and the epiphysis of the tibia \[[@REF3]\]. A review of cases published in the literature showed that in all the cases, the diagnosis was confirmed only on histopathological examination (Table [1](#TAB1){ref-type="table"}) \[[@REF3]-[@REF16]\].

###### Review of previously published cases with Xanthogranulomatous osteomyelitis of appendicular skeleton

IV, intravenous; CT, computed tomography; MRI, magnetic resonance imaging

\[[@REF3]-[@REF16]\]

  --------------------- ------ --------------- ------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------- -------------------------------------------------- ------------------------------------------------------------
  Authors               Year     Age/Sex       Site                                                         Radiology Findings                                                                                                                                     Clinical and Radiological Diagnosis                           Organisms grown and other findings                 Treatment
  Cozzutto et al.       1984   5/M      14/M   1^st^ rib; tibia                                             X-rays - osteolytic lesion; X-rays - mottled radiolucency                                                                                              Ewings sarcoma and chronic osteomyelitis; chronic infection    ---                                               En bloc resection of the first rib; excision of the lesion
  Vankalakunti et al.   2007   50/F            Ulnar diaphysis                                              X-rays - Poorly defined osteolytic lesion                                                                                                              Tumor                                                         Histiocytes positive for KP1, HAM56, CD11b, CD68   Curettage with bone grafting
  Cennimo et al.        2009   41/M            Index finger and wrist                                       X-rays - Swelling of soft tissue MRI - abscess formation and synovial enhancement                                                                      Abscess formation with the enhancement of synovium            Mycobacterium marinum grown from culture           Antibiotics & Synovectomy
  Kamat et al.          2011   13/M            Distal tibia                                                 X-rays - Lytic lesion in the submetaphyseal region with sclerotic margin                                                                               Brodie's abscess                                              Staphylococcus aureus                              Curettage
  Borjian et at.        2012   14/M            Humeral head; diaphysis of fibula                            X-rays - Reaction in the periosteum and disruption of cortex CT; reaction in the periosteum and infiltration of bone marrow MRI signal abnormalities   Malignancy osteomyelitis                                      Staphylococcus aureus                              Patient left hospital against medical advice
  Nunes et al.          2012   56/M            Distal humeral metaphysis                                    Osteolytic lesion                                                                                                                                      Tumor                                                         Histocytes positive for CD68                       Curettage with bone grafting
  Holmes et al.         2013   44/M            Distal tibia                                                 Mass in the soft tissue                                                                                                                                        ---                                                             ---                                      Curettage
  Nalini et al.         2014   20/F            Femur (peritrochanteric region)                              Osteolytic lesion with well-defined margins                                                                                                                    ---                                                             ---                                      Curettage with bone grafting
  Rathi et al.          2014   50/M            Distal tibia                                                 Osteolytic lesions with periosteal reaction                                                                                                                    ---                                                   Pseudomonas grown from pus culture                 IV antibiotics, arthrodesis
  Sapra et al.          2015   34/M            Medial malleolus, talus, cuboid                              Osteolytic lesions with marginal sclerosis                                                                                                                     ---                                                             ---                                      Curettage with bone grafting
  Singh et al.          2015   65/F            Femur                                                        Osteolytic lesions with well-defined margins                                                                                                                   ---                                                             ---                                       
  Arul et al.           2016   20/M            Femur                                                        Hyperintense lesion with a well-defined margin                                                                                                                 ---                                                             ---                                      Curettage
  Baisakh et al.        2016   21/F            Distal epiphysis of femur;    proximal metaphysis of tibia   Osteolytic lesions                                                                                                                                             ---                                                            ---                                              ---
  Cheema et al.         2017   5/F             Humerus                                                      Multiple osteolytic lesions                                                                                                                                    ---                                                   Non-typhus Salmonella                              IV & oral antibiotics
  --------------------- ------ --------------- ------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------- -------------------------------------------------- ------------------------------------------------------------

Only three cases around the hip have been reported \[[@REF10],[@REF13]-[@REF14]\]. A relationship between bacterial infection and xanthogranulomatous inflammation has been determined in several organs such as kidneys and the gastrointestinal (GI) system but remains undetermined for bone \[[@REF1],[@REF3]-[@REF4]\]. Cultures have been positive for various organisms such as *Salmonella*, *S. aureus,* *Pseudomonas*, and *Mycobacterium marinum* \[[@REF5]-[@REF7],[@REF11]\]. In our reported case, the culture was positive for *S. aureus* and antibiotics were started accordingly.

The microscopic appearance of xanthogranulomatous inflammation on histology shows characteristic multinucleate giant cells interspersed with lipid-laden macrophages, which impart the characteristic yellow macroscopic appearance. This appearance, however, should be differentiated from a pseudoxanthomatous inflammation or malakoplakia characterized by Michaelis-Gutman bodies that stain positive with Von Kossa calcium and Prussian blue stains \[[@REF17]\]. Differential diagnosis of Erdhiem-Chester disease radiologically shows osteosclerosis in almost all cases and histologically shows foamy histiocytes and fibrosis without neutrophilic infiltrations \[[@REF18]\]. In cases of XO, neutrophilic infiltration is present with the bacterial infection. Langerhans's cell histiocytosis shows eosinophilic infiltration and radiologically presents with lesions without surrounding sclerosis \[[@REF19]\]. Infiltrative storage disorder can be differentiated from XO by clinical history, cardiac involvement, and histologically, foamy macrophages of the bone marrow with no signs of inflammation \[[@REF20]\]. Metastatic cancer can be differentiated from XO with appropriate history and systemic signs.

Given the limited experience in dealing with this unusual presentation, there is no established therapeutic approach. Diagnosis becomes difficult mainly due to the lack of literature support. Treatment of XO is favorable when surgery is paired with antibiotics for which the culture is positive that remains the mainstay of treatment. The presentation of mimicking tuberculosis in our case can be explained by the fact that the disease was long-standing and the lytic lesions might have preceded the gross destruction of the joint. Although XO involving bone is rare, surgeons and pathologists should be aware that it can present as a lesion with the fluid collection and can have different variable presentations. 

Conclusions
===========

We would emphasize that any surgeon treating a case with a possible diagnosis of a metastatic, inflammatory condition, or infection-like tuberculosis but not responsive to the current line of treatment should always consider xanthogranulomatous inflammation. Although a rare condition, it can have diverse presentations, and hence, we affirm that histopathological examination remains the cornerstone for diagnosis. It can be associated with high- to low-grade infections that can mask the basic pathological picture. With tuberculosis, being a great mimicker of malignancy, uncommon bacterial infection, and even fungal infections, it would seem reasonable to also include xanthogranulomatous inflammation in the list of differential diagnoses.
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